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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a quality of a polycrystal 
semiconductor film formed on an insulating board. 
SOLUTION: A thin film semiconductor device comprises a gate 
electrode provided on a first semiconductor layer made of a 
polycrystal silicon film on the insulating board through a gate 
insulating film, a channel region provided on the semiconductor 
layer, a source region and a drain region disposed at both sides of 
the channel region in a MIS field effect transistor so that at least a 
main orientation of the channel region is a thin film in plane {110} 
with respect to the surface of the gate insulating film. Further, it is 
preferred that a polycrystal semiconductor film having a main 
orientation in plane {100} of a surface substantially perpendicular to 
a direction for coupling the source to the drain region is applied to 
the channel of the semiconductor device. The semiconductor device 
also comprises a polycrystal semiconductor film of a high quality in 
which a grain boundary, a grain size, a crystal orientation can be 
controlled and a roughness of a film and a crystal defect generated 
in a process of crystallization are reduced, on the insulating board. 
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©Ml-zUn^ ei,iS^3 0ll IW/l^i© 

[0047] ^wa. rai© (b) (DW-mmiz&znz 
m. ^mmmitmmzy- hmmAm^titcmmxh 
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[0 0 4 8] 2H 01 

<d (c) \ztt&ot&i&mk^mz&K>n*>nz><> #a 

I y U 3 >1* S ^ y U 3 > {: , BIO (c) 

tf-A*flg»-r*. BIO (c) 0 5 tbT, 

M^tfeOTSSp ly— tf*0/^X«»4 1 OOt 
SLl^o yUn>^»#:i0lf t)?3 0 0 nmHTTfe 

£DfcJPfr>«jttt«K3 0^6«fafl:*«HI*6*n-5. MP 

(c) tc^-r^Epco^r^^, ssaritfiu ^^*;>«« 
[0049] H3H, *m<Dmm*m»mw<Dmmx.n 

^1*»rIiTfe^o #5X&£<0#M8aJt*«l 0 0 
\z, -Wtit&mEtl 0 lOTil, Hfc, #aiy'J3 
>l*^^«MIy'J3>il l 0^Mt§ (03 

o (a) ) o ^^aiyU3>iii,§^^ieayu 

n>IRl 1 0 \zmm<Dy* h 1/yX h^fflt^cX7f > 

o*»fiK-rs (03co (b) ) o z.<DVtn&mmisfzm 
mz. mmvfcMmm<Dmftftm*m?zu~-~*fyt&m 

Ift^ (H3© (c) ) . &¥##:ggtf>1§ 

z:t<\zffim~tz> 0 ^m»mm<ommnm^it^m^tz 
3 (d) ) o v— ni^r >\zmm<D^ • >r >:/ 

>, ^P>a^iitl§. (03 (e) ) o 

[0050] ***<D»jrewu «63»tt*«±^jea©[ 

M3 0mMSy'J3>K«lfcfi U™1f 

ly— if t'-AOSSH 2 4 0 nmHJ:6 0 0 nmJBHF 

a$I5 0 0 n mC^tt^^ily U 3 

14. *«a^U3>Ko»iR«»«J:0t)«l5^^l'i. 

Ufc^oT*ISa'>U3>li*>6a:*ISa«[*->— Hi 

tf HB*tfc<fc**IKWttaft;K: J; 0 



[0 0 5 1 ] 0 2f:^*I, t<^5 L ^*;u««(o» 

attotRfiiSraaw^^-r. 020 (a) -ooh 
5>^^fflo»fffiH, 020 (b) \t*mfcm<Dm& 

W&»«iaT*5. 0 2 co (a) £ (b) Kistt^fcfJE 

[0 0 5 2] 4>fr< 2 \Z3oW2>&f& 

a#tf>3EKl6]rt*, ±fBy-h*fej»MC0^HR^*tg^ 
LT {110} T&£o fio, dO**Sa#tt, ±EV 
-X««2 0tHly-f>««l 9*»^*r6lC Bffl 
fi&M<£>£BEr*]** {10 0} 7?*-5*(Hfa^U=i>K*> 

[0 0 5 3] Hid, ^**;Mg*£ 1 2 0^®tHI0^2 0 
nm±fp/hS<, ^ft^3lo3g0JS7lte 1 0 9 d y n 
/cm2j^±, ^3m*f§a^fffiffiSEl41 0 1 7 cm 

[0 0 5 4] 04H *R»W^Jfi^fflt^«!jSSS 
O^JT*^>o *SBtt, 0 2 ^Lfe«J:3«i:«fi»ttSffi 
2 0 5±l:M$n^*ai»§^[j:Ml©^i 
MtC, ly-1fbf-ASBB#bT**flc»IKS»iBlStta 

ibbx*»a*»#i*6»j«'r*fc»ii-e**. 
»iiBft#©»tttMiiit*»i-r**ii*a (201, 2 

0 2, 2 0 3) , SSiBS^SU— tfbf— A*»«*-a--6 

SJ4, 0 1 , (I3teffi2 0 2, H^A^O 

$ ftjfc ly— tf bf— A CO "7 t -f )V &m$t<D V >Xfr *> 

&S3fc9MS\ »SV^4@Sf*** : PfcJ:0aWj:»«fc 

lr^t-Al^Z7h 2 0 4, *3E«ffiOtyl^ 

2 0 7, feifT*^, X, t5f2^Sj^^t4, U-ift*- 
AOflgS*tH»!LTl6ai4S«2 0 5^0(f ^f-t 

[0 0 5 5] Iftf— ACD/t;^*!, B$m#c?pffim, 
/t;UXWHOfS«»Jtt, 0 5 <D (a) Rtf (b) USto 
0 5<£> (a) J4, EO&W«2 0 1 K E|1 jjp -f £^ BE & 
», (b) fcL (HJt^S^bfctr-ASfiflEOiftJKT* 
e-A^ffi«^SS^6©«EE^J:0, j£±0&SfW* 

0 5 MfB/N°;UXO$iJP(^^(D/i;y7>*I<^S^ 

[0 0 5 6] I, H60 (a) , (b) t4, ly— tfbf- 
A©Jgtt<Ofi»JS:^-r. #^S0t4, ly—iftf-AS, fc* 
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^jn-rs^*/^^— y&Tjk-rm. m6<D (b) «ti- 
m^mfcmwzmmT&m* v— iftf-A<z>*i^i*], & 

So 

[0057] tftf-AcoflawtraaiLT, i&flHtx 

1£2 0 6^^U«^7-2 0 8 S0fje©jatflEiMIH"t?» 
[0 0 5 8] IfilittSKiG^fe-fr/l*-- 

[0 0 5 9] **M(Cci:0> #^X&£<&iei^aH£± 
fc. frig, teft^ffififfllTCS, «8fift£><£5£T 

[0 0 6 0] **»<0»«T*Lfc*ttiMMI 
ff»*»»K*»93 0 0 c m VV • s 

[0061] is-^mMM<D¥mfcm\z 

0SrS^{c:JiefflS:fiEfiSi3:fc*t, lx— If fcf—AOJgttS: 

lfitt, CAT-CVD (Catalyt i c— C hem 
ical Vaapour Deposition)?? 

85 K «fc O fgr&/£JH LTfe W* © 6n§o 
[0 0 6 2] <*JfiO»»2>BI7tt, ^^HJO^JgcD 



MSSLWS, 07(7) (a) te»rB#Sig0, (b) tt 
^SfltifiHTSSo 0 7O (c) ttU— If AOflgSt 

[0 0 6 3] 07 (a) , (b) tC&l^T, 1 0 0 tt*6 

1 o i ktjbjk, i 8 «y- 1 7 a 

So 

[0 0 6 4] »i ^^*;HH«i 2, y 

[0065] H8B, *m<Dmm*m{£&w<Dmmj:m 

£^T$rffi0T'&3o #9xtt£©#eA**«i 0 0 

rtftsii 1 0 i<DTmm. S2^*Mi4 1 

tLT*iSy'j3X -iftSi(7)l4 0 £J£ 

(880(a)). ful2Ji4 0. 41S, Bf360 
il¥iftgt © 3 Z> <D m& \Z X y ^ > ^7* \Z «k o TiD X 

T£ (08O (b) ) o d(7)±S^> #!Sy'j3>I 
*^^^eii>Un>Ii lO^Mn (08(7) 

(c) ) o ^©«8g*2pfiBbfcS#:^, ffirjfibfc<«»5! 
0«*3ftflESWr* 9% 1 0 5 &MM-T2> (0 8 (7) 

(d) ) o £<Z>*§£\ **»#jft«©«C«Kll6DT, U 

(0 8 (e) ) o CGQfg 1 ®¥##MBtK:, y-hSfiiS 

in, 8 y-x, KK> 

*a«<z)*ffi-e*jBE-r* (0 8 <n ) . 

[0 0 6 6] ^fig^tt^ft^fitl 2H 0 7 

co (c) ^"ri^^^aft^rffi^cfco^enso $m 

M^>U3>Mfe'5^«^JSSiv , J=3>^0 7C!) (c) 

<t 5 & £ w-r s mum ? < >vt <d v -if tr 

-AMWt^o i/-if©;^x*ifj:iooty#H 

^ 0 y U 3 >¥»#»iOl!|^ 1 0 0 nmKTT'ft 0 , 

sfcfefcaa&u— if*#«, /i;px(s^i o^^d 

[0 0 6 7] Z.<D£ot£$kttT\ ly-1ftf-A£Rg£ff 
Si, y'J3>^ftIW^T, T3rKSS2(7>>'Un 

ti^o ttifttstf, u-if \±—&mttmz* min^u 
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LfcU— Iflf— A«)JfiStt, 2 4 0 nmHi6 0 0 nm 
Til lft»tt*«±K3Bftttffl«3 0**tr*»«S/'J 

Ks»»B»fiftbT, mE»»«a> s ft x 

[0 0 6 8] 0 2fc¥^Wf. t < 
»tt©«?**-r. / >S<it)ft^fi8l2 0iE 
rtJ38«±|By-HSIH*©*IBK:»bT (HO) w 
0, *^±B V-XI« 2 0 t K l/^f >(W 1 9 
#lRjfcHKS«&ffi©£RlSja* {10 0} T&£**Sil 

5«&T©/h«aftJM*&&<&. ^e>(w, 

1 2<B^HlHh£btt2 0 nmJ;0/h<*<, -€-0>rtffl$3l ^3fi 

0JS*^10 9 dyn/cm2jy± > ^£tt£3g||^fi§ 

[0 0 6 9] ^ftiK^SaSg^ftLTMS^i 

«t4o<o»si, H4^*w*3ie»«««4 2©sii-e« 

[0 0 7 0] #*JfiK:«fc0. #^X&£<7)*&^#:S«± 
fc, ft#, ft«, »»ffc<0«5£T 

^X^fCjg^S<h, f#WM«3 0 0 cm2 
/V-s£*±, U€ri^«flEC0/X5^+-S:± 0. 2 VJKT 



[0 0 7 1] <S£jg<D^j&3>0 9«, *fgBJ3<O^S£CD 

[0 0 7 2] H9©«tt3O0#tta^Un>»JBlh5 
>yX^WSlf;W^LTt/^o 0 9 CD (a) ttWf 
Sttt&BU (b) tt¥®*jfiH£*-r. 

[0073]EI9cD(a), (b) 100IJ 

i o i ttTiR, i8«y-htt 17 

2. y-7«82 0, KK>jMtl9*6*flc*ft, 
?**;HH«1 2tt^c3ftSO*JISfti>Un>|R*^& 

*. ttt©¥#Mtor 0 i©Tiii o i±k, ^jgkM 
a. Tin i o i s« i o o <Dm&mm& d t> 

[0 0 7 4] H10H *«CD»«*»«:8KO»iax 

0 fc, -BMtsi*tt i o i <DTmm. rmm iouo 

« (H10 (a)). &Il¥i^f(7)I«EI:M 

bt, c<^$e^M5 o*inx*r^o c6DiaflUK5 0£K 

1 OSrJgfiETS (Si 0(0 (b) ) o CflDtt!B**flll/ 

i o 5*Rgarr* (mi oco (c) ) . ;ra>«£\ 

}JDXT£ (810 (d) ) o 

X, FK>Sl«OSSfB«f4 (010 
(e) ) . 

[0 0 7 5] ^SSSttSf t*;Pfi«l 2H HI 9 

co (c) est <k 5 tt«ftOffil: «k 0 ft 6 . #H 

U n >*i»ft:iOlif ^ 1 0 0 n m£tTT* 0 , 

7-ttlwt»5, CC0ct-5fe*#TU-lf If - A £ JIB 

tt&tf, MI5 0©|Re»*^TiDll 0 1, Ififttt 
Sffil0 0®«!lfii*ctDt)B^fc* t T#fc*6«K5 

ltttr*4:T*ICttHlSn**«3»«*<3a:0, jaflEOte 
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[0 0 7 6] 0 21:^1, t.<\Z?-\*)im.i$L<Dm 

fS]^±tsy- Me^Kosffitc^bT {iio} 
;&[6]i;:«&iiiS&®©£SEin]#* {ioo} t^-s^ii 

2 S*j5KT*«*©»ilia£iBa«[©IHItt, |sHBft*«7 

1 2©SMIHli!!iH:2 0 nmJ;D/J\;*<, rtttSloSDfS 
WilO'dyn/cm-m -&*tl^«SS^PfB^ 
glil0 17 cm- 3 KTT'J&0. ftWSil24 
*ti¥*ft:Ji£#K:-&*n<5&JR5G*tt 10 19cm 

[0 0 7 7] ¥*#*K&$It&l£AfcLT£|gA¥2* 
SI 1 ©^©A^Tia 3 (C* L-fc t> CO £jgj£-r -S £ £ (C 
fi±0-&fc-&/1^ — >«, HI 1 t*JWS«6»)K5 1© 

[0 0 7 8] *^Jg(c«fcO, 5tf7X^£*©3e^*«± 

* C * fit O 7 7 * X £ S * HB S <g tt b Zt K p°p K © gtfg 
A¥&#^£^rr*££#T€r;fc. *^SS«aj{' 

tM$»i^3 0 0 cm*/ 
V-sUU:, L^^nS.<D/^yyde^:± 0. 2 V^TtC 

[0 0 7 9] <^fa(DMM4>m 1 1 tt, #529Ja>mfi 

30^eS^U3>SIh7>yX^© (a) tt 

WrIBWittB. (b) tt¥ffi«ifiH**"r. HI 1 
(a) , (b) KcB^T, tt, 10 0tt»S*tt£«» 1 

o i ttT/uan, 5 1 1 8 «y- bus, 1 7 



2, y-x««2 0, HK>s«i9/)^M$n, 

£»»«5 uwfxaftT^s. ^jjtJ^s i<z>&@g2p 
tt, Tmm 1 0 1 1 0 0 ^ie^j: 0 *> 

[0 0 8 0] ^iS^1-5ff^S«l 2H il 
lco (c) fc*-Tct:'5ft:lieftft35rffi^ctD#6n*. # 

(c) ^«-r«k3&sfi*»**#"r*«»ai7-f 

V- iflf— ASR8W-T5. if co/i;i/Xifstt 1 OOt 

^ * ^juj: 0 1>^^ ^fc t x 5 ^ * d xom& 

/WHilwtSS, If— 
ft*. ft*46tf, $6»M5 l^ifiiWTlIl 0 

K*fi»ffil5 lrt*im£ftT^£¥3MfrflS«tt* ffi<£>¥^ 
« t it (SrT * t * ffl S ft * < a 

TJB«*««4 2 **»(0»!BTtt, *Si»ttS 

fi±i:^SgEl« 4 2 ^^^^SH x U3>I^«L 
fc^, l/-1flf-ABaitfcJ:0¥*«:»KS»i»Sjea 

S6ii5nj:w/j^<, mmm&'hz^ 

lRl*±IBy-M6IHIlO*Hfc»LT { 1 1 0 } T» 

0 , *0±BV-X(B* 20tHK 1 9 
^[p]^^^ifi^M<7)^gH^^ {10 0} T^*^$Sa 

2*»^*«»©jB»S[tje«fi[<OWtt, B<EA«<7 
O^J^TO/JnJS^^^^^So 

1 2(Z)^®lHIOtt2 0 nmct ^)/Jn^<, F^lgP^lo?10jS 
^7ttl 0 9 dy n/cm-2£l±, ^^ftSSSS^PtS^ 
Sttl 0 i 7 cm" 3 HmD, ft^»12^ 
^tr^^B^tffC^SftS^JBTcSltt 1 0 1 9 c m 

[0 0 8 2] ¥*#»«€r»MH3B»{bbT*Jie»¥» 

m i <7)i£j£<7}ffi2§gTigi 3 bfc o^jS^t * c t 
•to* ra«©ss**t#6fts, *«ss^JTtt, tfi&Mts 



(11) 

coo8 3] -rt^xuEommwrnfa-t 

X^lCjgJfcT-St, mRM^&Wimtf&J 3 0 0 cm 2/ 
V-s£U:, L^^*ffi»A*5^ + *± 0. 2 V«T(C 

s. 

[0 0 8 4] *^Hjtcj;ti«> li7^tt£<r>mm&m 

ST?*i;a«07 7^tiisft^niBs««bfci«iiiK© 

So 

[0 0 8 5] 
[0®CDf8flji&tfcBJ3] 

[01] Bltt. *«W»l©IMfi«fc J: 
c£>0T&-5o 

[0 2] 0211 *S^©»1©*JS«»JC <fc-5¥3?#: 

[0 2] 
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[H3] 03H *m9&mz»t>&¥m#mw<Dm&j? 

[04] 04H *H%^(7)lt3fi^«0«i^<7)«E&HT ' 

[0 5] B5lt if f-ACO^ScD^K^bOfg 
#J£*-r0T&£o 

[0 6] i6H 9* tf-AO^S^^ra»?ilg^* 
<£>0tJ£7K-r0T$>£* 

[07] H7B, *K«W<7)»2<D^Jfi«^ct*¥»# 

[0 8] B8I1 *«*M^ffto*¥*#»«©»ifi* 
S*tft0^-r^^OXe)lfC^bfcWH0TS^o 

[0 9] B9ft *JH*W<Z)»3 0*JS«^cfc«¥Wfle 
SH£tft^T3&<7)0T£><I)o 

[010] B10H *B38Sl:«b***#8t©HI 

[Bill Bllll *S»K^»4 0^SE«CJ:S^ 
[012] B12H a*C!)U—lflf— A<OHIJtCD«S 

100 10 1 T/IJBI, 102 

#S,5f vU 3>J1, 103 Miy'j3>E 10 

5 U— tft?-A, 10 ¥*I#S. 12 

*;mt«, 17 y-h«6*«, is y-h* 

a. 19 2 0 V-XS^ 3 0 

ffi&mmm, 31 — 40 teiuR. 41 # 

*s#ji* 42 50, 51 mm 

m. , 2 0 0 CWU— If, 20 1 EO» 

2 0 2 fi§7^. 2 0 4 lf-Ai«azyh, 2 

0 5 SfiSSa-yh, 2 0 6 2 

0 7 mmU>X. 2 0 9 5 5-, 2 0 7 & 

mV>X. 1 1 0 *iftlo 



[04] 
@4 



204 




(12) 



cm 3] 




(14) 
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[010] 

m 10 



GO 




IOC 



<72>589i# *« X1 

0 SlTtJ ^^WTtT S 1 S 1 



5F052 AA02 BA07 BB07 CA04 CA10 
DA01 DA02 DB01 EA11 EA15 
FA01 FA22 JA01 

5F110 AA16 AA30 CC02 DD02 DDI 3 
DDI 4 DDI 7 GG02 GG13 GG16 
GG17 GG25 HJ01 HJ13 PP03 
PP04 PP05 PP06 PP24 PP36 



